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Nonpoint Source Pollution: 
The Basics 

• Rainfall, snowmelt, or irrigation runs over 
land or through the ground, picks up 
pollutants, and deposits them into rivers, 
lakes, or the ocean or introduces them into 
ground water. 

• NPS pollution is responsible for more than 
half of the nation’s remaining water quality 
problems. 

• The cumulative impact from many nonpoint 
sources degrades water quality. 
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Physical, chemical, and biological factors are most often 
measured, but flow and energy (mostly sunlight) can be 
important considerations 

Getting a handle on nonpoint source pollution 

• We can define what we want to 

use the water for (designated 

uses)
 

• We can measure how clean the 

water has to be to support those 

uses (water quality criteria)
 

• We can measure what the water 

quality is now (ambient water 

quality conditions)
 

2 



Common NPS pollutants: nutrients 

NPK 

Nitrogen, 
phosphorus,

and 
potassium 

 

Nutrients 

Most inland fresh waters 
will “bloom” with algae 
when phosphorus is 
added. 

Bacteria that decompose 
algae suck dissolved 
oxygen out of the water, 
and can lead to fish kills 
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Nutrient 
monitoring info is 
available at the 
NEMI web site 

www.nemi.gov 
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Common NPS pollutants: bacteria 

Straight pipe or malfunctioning septic systems 

• Pipe from septic tank to ditch 
• Fairly common for older, 

rural homes 
• Direct discharges to creeks, 

field tiles/drains, ditches 
(should have NPDES permit 
coverage) 

• Lots of new technologies, 
can use CWA 319 funding to 
fix them 
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Most programs measure fecal 
coliform bacteria “colony-

forming units” per 100 
milliliters of raw water, or E. 

coli counts 

Common NPS pollutants: sediment 

Key sources: stream/river banks, farm 
fields, construction sites 
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 Photo courtesy of USDA NRCS 
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Turbidity meter, imhoff cones, and secchi disk for 
measuring suspended solids & water clarity 
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Other measures: pH
 

• Measure of hydrogen ion 
concentration 

• Typically 6.5 s.u. to 9.0 
s.u. needed for most 

biota
 

• Determines the solubility 
and bioavailability of
various chemicals 

• Useful for detecting acid 
mine drainage, poor 
wastewater treatment 
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Other measures: conductivity 
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water's ability to conduct electricity 
The higher the number, the poorer the quality. 
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Conductivity meter (and you get a  thermometer!) 

Other measures: 
dissolved oxygen 

Helps to detect sewage, 
organic loading, oxidizing 

chemical inputs 
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Mayfly Adult 

Helgrammite Larva Dobsonfly Adult 

Dragonfly Larva 

Mayfly Larva 

Other measures: Macroinvertebrate 
analysis – inexpensive & comprehensive 

Stonefly Larva 

Stonefly Adult Dragonfly Adult 

Organisms can be categorized according to their 
tolerance for pollution or poor habitat conditions 

Good Mid Range Poor 
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Optimal 

Suboptimal 

Marginal 

Poor 

Moving from the 
biological to the 

physical: siltation 
and other 
structural  

(physical) aspects 
of the stream 
affects habitat 

What about the structure of streams and rivers? 
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Stream Bottom Structure & Critter Cover 

Optimal Poor Range 

Embeddedness 

Optimal Poor Range 
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Sediment Deposition 

Optimal Poor Range 

Channel Flow Status 

Optimal Poor Range 
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Channel Alteration 

Optimal Poor Range 

Bank Stability 

Poor Range 

Optimal 
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Bank Vegetative Protection 

Optimal Poor Range

Riparian Vegetative Zone Width 

Optimal 

Poor Range 
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Flow  data  is available from the US 
Geological Survey web site  at 

waterdata.usgs.gov/nwis/rt 

Click on established 
monitoring sites for 

info on flow and  
other parameters for 
specific streams and 

rivers 
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Best Management Practices & 
Management Measures 

Common NPS pollutants 

• Nutrients 
– From manure, fertilizers, septic 

systems, and soil runoff 
• Pathogens 

– From livestock, pets, and 
human waste (septic and
wastewater treatment systems) 

• Sediment 
– From row crop land, 

construction sites, stream bank
erosion, forest roads 
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Agriculture: 
Common NPS Pollutants 

• Nutrients 
– Nitrogen 
– Phosphorus 

• Sediment 
• Animal Wastes 
• Salts  
• Pesticides  

Forestry: Common NPS Pollutants 

• Sediment 
• Temperature 
• Flow changes 
• Organic debris 
• Nutrients 
• Flow barriers 
• Chemicals (herbicides, insecticides, and fungicides) 
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Urban areas: 

Common NPS pollutants
 

• Sediment 
• Petroleum products 
• Metals 
• Pathogens 
• Temperature 
• Nutrients 
• Habitat impacts 
• Litter and debris 

General categories of BMPs 
• Control pollutants at the source 

– Promote stormwater infiltration 
– Seed & mulch bare areas immediately 
– Clean up dump sites and other polluted runoff areas 

• Manage special wastes 
– Livestock manure containment/management 
– Septic system upgrades 
– Mine tailings and drainage 

• Prevent stream & river bank erosion 
– Preserve vegetation along banks; manage livestock access 
– Control upland runoff after development 

• Redesign “developed” areas 
– Preserve existing site drainage features & vegetation 
– Promote infiltration and detention 
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Cattle management as a BMP 
• Know the vegetation, know

the type of animals 
• Coordinate grazing with

precipitation and plant growth 
• Use water, fencing, salt,

supplements, and herding to
manage location of animals 

• Check for uniform grazing
throughout the grazing unit 

• Prevent animals from  
congregating on streambanks
or erodible areas 

• Roads can be big sources of
sediment – manage their use 

BMPs For Livestock 

• Rotational grazing 
• Waste management systems 
• Waste storage structures 
• Off-stream watering 
• Manure utilization 
• Streambank 

fencing 
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Rangeland pasture management 
• Pay attention to pasture 

vegetation growth 
• Bare soil in pasture means 

too many animals 
• Move animals before they 

eat re-growth 
• Keep them away from 

stream banks 
• Intensive grazing = more 

animals, less time 
• Herding + strategic 

placement of supplements =
less damage to riparian
vegetation 

Vegetated 
buffers along 

streams & 
washes 
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Remote 
watering 
with the 

nose pump 

Manure management 
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Timber harvest BMPs 

• Minimize road construction 
• Skid logs on the contour 
• Protect stream buffers 
• Minimize stream crossings 
• Keep out of streams & 

ditches 
• Replant slopes quickly 

Haul Roads
 
• Construct on grades of 

less than 10-15 percent 
• Use Broad Based Dips 

that are designed for 
continuous use 

• Non-erodible running/skid 
surfaces needed in SMZ 
and at stream approaches 
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Skid Trail Stabilization
 

• Water bars most commonly 
used on temporary trails 

• Install water bars at a 30 to 
45 degree angle downslope 

• Number needed depends on 
steepness of slope 

• Have an outlet so runoff can 
disperse onto the leaf litter 

• If greater than 5% slope,
seed and mulch 

BMPs For Channel 
Modification 

•	 Streambank protection 
•	 Channel stabilization and 

flow restrictors 
•	 Check dam systems 
•	 Grade control structures 
•	 Non-eroding roadways 
•	 Setback levees and flood 

walls 
•	 Vegetative cover 
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BMPs For Streambank Erosion 

• Soil bioengineering 
– Live staking 
– Live fascines 
– Brush layering 
– Brush mattresses 
– Branch packing 
– Joint planting 
– Live cribwalls 

• Avoid streams if possible! 

Pueblo of Acoma, NM 
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BMPs: Streambank Erosion (cont) 
• Protect shorelines and 

streambanks by installing: 
– Native vegetation 
– Rootwads & logs 
– Bulkheads and seawalls 
– Revetments 
– Gabions 
– Breakwaters 
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Live Stakes / Brush Mattress 
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http://www.ser.org/sernw/pdf/NRCS_idaho_bioengineering_guide.pdf 

Stream bank 
protection with 
erosion control 
blankets during 
installation and 

after seed 
emergence 
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Bank stabilization using open-celled concrete “blankets” 
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Better wastewater treatment 

The Five Ss for NPS Management 

• Soak it in – promote infiltration 
• Slow it down – don’t let gullies form 
• Spread it around – no concentrated flows 
• Sift it through – use silt fences & sediment barriers 
• Settle it out – detention/stormwater ponds 
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EPA Guidance on BMPs for 
nonpoint sources 

http://www.epa.gov/owow/nps/pubs.html 

• BMP guidance documents on: 
– Agriculture 
– Forestry 
– Urban areas 
– Marinas 
– Hydromodification 
– Wetlands 
– Coastal protection 
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